Influence of organic selenium on hsp70 response of heat-stressed and enteropathogenic Escherichia coli-challenged broiler chickens (Gallus gallus).
The effect of dietary selenium yeast, a source of organic selenium, on heat shock protein 70 (hsp70) responses, redox status, growth and feed utilization were evaluated either in enteropathogenic Escherichia coli-challenged (EPEC) or in heat-stressed (HS) male broiler chickens grown to 42 days of age. One day-old chicks in experiment 1 were challenged orally with EPEC (10(6) cfu/chicken on day 1 and boosted by water application on days 2, 3, and 4) and fed diets with or without selenium yeast. Body weight (BW), feed conversion ratio (FCR), and total mortality were determined at 42 days of age, and this was followed by collection of ileal tissue for the quantification of total glutathione (TGSH), reduced glutathione (GSH), oxidized glutathione (GSSG), and hsp70 in randomly selected chickens from each treatment. In experiment 2, male broiler chickens were fed diets with or without selenium yeast under a thermoneutral rearing condition. At four weeks of age, blood and hepatic tissue were collected from chickens maintained in the thermoneutral environment and from chickens subjected to HS (40 degrees C for 1 h) and analyzed for TGSH, GSH, GSSG, and hsp70. Selenium yeast improved BW, FCR, and decreased mortality in both control and EPEC-challenged chicks. Selenium yeast significantly attenuated hsp70 expression in EPEC-challenged chickens and in those subjected to HS. The EPEC challenge increased TGSH and GSSG levels and decreased GSH/GSSG ratio. However, GSSG level accumulated in chickens fed diets without selenium supplementation resulting in a lower GSH/GSSG ratio in the selenium yeast-fed group. Heat stress increased GSSG level and decreased GSH/GSSG ratio. Selenium yeast-fed groups maintained higher levels of GSSG before and after HS with a resultant lower GSH/GSSG ratio. The hsp70 response was significantly less in those chickens fed selenium yeast and challenged with either EPEC or HS than in those chickens given no supplemental selenium. The results of this study suggest that selenium yeast supplementation had imparted resistance to oxidative stress associated with enteric bacteria infection and to high temperature exposure. It is believed that the resistance to the stressors was due to an improved redox status of the selenium yeast-fed chickens.